Although it is known that haloperidol (HP) induces catalepsy in animals, there is disagreement among various authors as to whether tolerance develops (1-3) or not (4-6) by repeated administration of this drug. In order to elucidate these conflicting results, the present study was carried out by repeated administration of various doses of HP at different intervals.
The cataleptic action of H P was tested on ninety ddY strain male mice (initially weighing 20-22 g). The animals were housed in the colony cage at a constant temperature of 24±1 °C under a 12-hr light/dark cycle and allowed free access to mouse biscuits (Oriental Yeast Co.) and water at all times. HP (Shionogi Seiyaku) was dissolved at the concentration of 1 mg/1 ml of 0.1 M trataric acid and further diluted with a saline solution for administering as an aqueous solution in a volume of 0.1 ml per 10 g mouse. H P at 0.075, 0.3, 0.6, 1.2 and 4.8 mg/kg were orally administered at three different intervals: daily (successive administration), every 2 and 4 days (intermittent administration), and at about 10 a.m. for 21 days. Each group consisted of 6 mice. Catalepsy was evaluated 3 hr after administration of HP. The duration of the unnatural posture that a mouse showed when his left forepaw was placed on a horizontal bar (1.2 mm diameter) which was suspended 1.3 cm above a platform was measured to evaluate the intensity of H P catalepsy. The left forepaw was placed on the bar four times, the maximum allowable duration for each trial being 300 sec. The maximum duration among 4 trials was recorded. The statistical significance of differ ences in the results was calculated according to the Student's t-test.
In repeated administration of HP at 0.075 and 0.3 mg/kg, no modification of the bar time (i.e., the duration of unnatural posture) was observed for any of the administration intervals ( Fig. 1, upper panel) . In the case of 0.6 mg/kg HP, the value of the bar time did not change during the period of experiment with the successive administration, but it increased in response to the number of administrations with the intermittent adminis tration. The bar time on the 21st day, 146±16 sec for the 2 day interval and 21 5±57 sec for the 4 day interval, significantly increased in comparison with those on the first day of the experiment, 60±7 sec and 73±9 sec, respectively ( Fig. 1, middle panel) . In the case of repeated administration of H P at 1.2 and 4.8 mg/kg, the bar time showed a biphasic time course with the successive administration ( Fig. 1, lower panel) . Namely, the bar time clearly decreased within 2-3 days after H P treatment, then showed a tendency to recover from these decrements, but even on the 21 st day, did not return up to the initial level (P<0.05).
On the other hand, the bar time increased in response to the number of administrations with the inter mittent administration of HP at 1.2 any 4.8 mg/kg. This tendency was clearer whet HP was administered every 4 days that every 2 days. Figure 2 shows the comparison of the dos, response curve of cataleptic action on th, 21st day of repeated administration wits that on the first day. The modification o cataleptic action caused by the repeatee administration was recognized not at dose of H P at 0.075 and 0.3 mg/kg, but at doses o H P at 0.6, 1.2 and 4.8 mg/kg. The mode of the modification to HIP catalepsy varied with the administration intervals, that is, a tolerance developed with the successive administration, whereas a reverse tolerance developed with the intermittent administration.
As reason for the disagreement between former results and ours concerning tolerance to H P catalepsy judging from the results of this experiment, it is conceivable that in the former reports, not enough consideration was given to the doses or the administration interval in addition to the difference of the experimental method. In this experiment, it was noted that when HP was administered repeatedly at doses above 0.6 mg/kg, the intensity of cataleptic action decreased in the successive administration; on the contrary, it increased in the intermittent administration. Phenomena similar to the latter have been reported in the accelerating effect on am bulatory activity of cocaine in rats and amphetamine in mice (7, 8) and the inhibitory effect of H P on avoidance response in rats (9); but reports as observed in this experi ment, an effect of drug divided into two tendencies (tolerance and reverse tolerance) according to the difference in the adminis tration interval, have not been published to date. The major mechanism of action of neuroleptics in the production of catalepsy has been assumed to be blockade of post synaptic doparminergic receptor sites (10). Some workers showed that when mice were treated with neuroleptics, an initial period of receptor blockade was replaced by receptor supersensitivity within a few days (11, 12). The mechanism of the phenomena observed in this experiment is unknown, but it can be considered that the supersensitivity phase which appears after withdrawal of H P may participate in the reverse tolerance produced by the intermittent administration.
